Sub-additive effect of the combination of radiation and cisplatin in cultured murine and human cell lines.
The use of cisplatin (CDDP) as a potential radiosensitizer in tumors is controversial. Reports about CDDP interaction with radiation range from high radiosensitization to a clear sub-additive effect. We examined the effect of the combination of different concentrations of CDDP with radiation in murine mammary adenocarcinoma (EMT-6) and human ovarian carcinoma (OV-1063) cell lines. CDDP was given in the dose range of 0.01-3.0 micrograms/ml and radiation in the dose range of 1-6 Gy. A methylene blue assay of cell density was used for the evaluation of cell survival and rate of proliferation in 96-microwell plates. The validity of this assay for evaluation of cell survival was verified by colony-forming assay and radiolabeled thymidine uptake. The dose response to CDDP for both OV-1063 and EMT-6 cells lines was examined; the ID50 was 0.06 and 0.9 micrograms/ml respectively. A sub-additive effect of the combination of radiation with CDDP was clearly observed in the two cell lines tested; the increase in dose of each modality resulted in a decrease of the relative contribution on the effect of the other. These findings question the rationale of combining CDDP with radiation for the enhancement of tumor response, since with the increase in the dose of either modality the additional effect of the other decreases.